
Mike Apley 

Kansas State University 



 Statement in your proceedings 
 What 

 Research (conduct, design, analysis) 
 Clinical trials (University, contract research, pivotal and non-

pivotal) 
 Pharmacokinetic studies 
 Bioanalytical analysis 

 Sponsorship (honoraria and expenses) for state, national, 
and private continuing education 

 Consulting on drug development projects and 
submissions 

 Who 
 Essentially most animal pharmaceutical companies and 

multiple producer organizations  
 



1910 – Arsphenamine (Salvarsan) – 1912 Neosalvarsan 

1949 - Chloramphenicol 

1949 – Neomycin -  aminoglycosides 1948 - Chlortetracycline 

1955– Vancomycin - glycopeptides 

1959 – Virginiamycin - streptogramins 

Commercial  availability for 
first member of major 
antimicrobial groups 

1952 – Erythromycin - macrolides 

1960 – Metronidazole 

1968  - Clindamycin - 
lincosamides 

1970 – Cefalexin - cephalosporins 

1978  -  Norfloxacin - fluoroquinolones 

2000  - Linezolid -  oxazolidinones 

2003  - Daptomycin – cyclic  lipopeptides 

1935 – Prontosil 
(sulfanilamide) 

1942 - Benzylpenicillin 



 Can I do some good? 

 Can I do any harm? 

 Can I get it in the animal(s)? 

 What is the cost? 
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 We must define and evaluate 

 the definition of resistance  

 the antimicrobial pressure 

 the bacteria of interest 

 the interaction between the antimicrobial and 
bacteria of interest 

 the outcome of this interaction 

 concern about transfer of resistant bacteria or 
transmissible resistance elements 





 Clinical resistance – clinical breakpoints 
 Approved breakpoints are developed from a combination 

of… 

 Clinical outcomes coupled with pathogen susceptibility data 

 MIC distributions of wild type isolate collections 

 Pharmacokinetic/pharmacodynamic modeling 

 Deviation of susceptibility profiles from the 
original “wild type” distribution – epidemiological 
cutoffs 
 Determined by MICs determined to be different from the 

wild type population and/or indicating carriage of a 
resistance gene 
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Oral and FEED neomycin 

INJ and IMM ceftiofur, IMM 
cephapirin 

FEED monensin, lasaslocid 

IMM pirlimycin 

ORAL (administered individually), IMM (intramammary), INJ (injected individually), FEED 
(administered through feed to groups), WATER (administered in water to groups 

INJ tilmicosin, tildipirosin, 
tulathromycin, gamithromycin, 
tylosin, FEED tylosin and 
tilmicosin 

INJ and IMM penicillin G, 
ampicillin 

INJ , WATER, and FEED labels 

INJ , WATER, and FEED labels 

INJ florfenicol, fluoroquinolones,  FEED 
virginiamycin 

Cattle Approvals 

2 Includes antimicrobial drug products which are approved and labeled for use in multiple species, 
including both food- and nonfood-producing animals, such as dogs and horses.  



 Single injection 
 Tilmicosin (Micotil)  
 Florfenicol (Nuflor) 
 Ceftiofur Crystalline Free Acid (Excede) **  
 Enrofloxacin (Baytril)**  
 Danofloxacin (Advocin, formerly A-180)  
 Oxytetracycline 200 mg/ml (LA-200, generics) **  
 Oxytetracycline 300 mg/ml (Tetradure, generics) **  
 Tulathromycin (Draxxin) **  
 Gamithromycin (Zactran)  
 Tildipirosin (Zuprevo) 

**Also labeled for swine respiratory disease 



 Multiple injection 
 Ceftiofur 
 Ceftiofur sodium (Naxcel, generics) **  

 Ceftiofur hydrochloride (Excenel) **  

 Oxytetracycline 100 mg/ml (generics)  

 Ampicillin trihydrate (Polyflex)  

 Tylosin (Tylan, generics) ** 

 Danofloxacin (Advocin, formerly A-180)  

 Procaine penicillin G   

 Procaine/benzathine penicillin G 

 Sulfadimethoxine (Albon, generics)  

 
**Also labeled for swine respiratory disease 



 For metaphylaxis (control) 

 Tilmicosin 

 Florfenicol 

 Ceftiofur crystalline free acid (CCFA) 

 Oxytetracycline 300 mg/ml 

 Tulathromycin (2005) 

 Gamithromycin (2011) 

 Tildipirosin (2012) 

 Enrofloxacin (2012) 

 

 



CTC:  0.1 mg/hd per day in calves up to 250 lbs 

CTC:  25 - 70 mg/hd per day in calves 250 – 400 lbs 

CTC:  70 mg/hd per day in growing cattle over 400 lbs 

CTC:  350 mg/hd per day in beef cattle under 700 lbs 

CTC:  0.5 mg/lb per day in beef cattle over 700 lbs 

CTC:  350 mg/hd per day in beef cattle 

CTC:  400 g/ton to provide 10 mg/lb per day in calves up to 250 lbs 

CTC:  10 mg/lb BW for up to 5 days 

OTC:  0.5 to 2.0 g/hd per day 

Feed efficiency/Rate of gain Prevention/Control Treatment 

TC:  22 mg/kg for 3-5 days in calves 

These are not all of the CTC, TC, and OTC indications, but are selected to illustrate the regimen range. 
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Not listed in G152 Appendix A 



Listed in G152 Appendix A 

15.4% 

16.3% 



 Cephalosporin ELDU prohibition 

 Any application OK but only label regimen 

 However, no prevention (control OK) 

 Guidance 209 

 Growth promotants are gone 

 All antimicrobials under veterinary guidance 

 Guidance 213 

 How they are going to do it 

 Draft VFD guidance 

 We need to give input 



 Input on gathering farm-level use data 






